p66Shc expression in proliferating thyroid cells is regulated by thyrotropin receptor signaling.
It is almost unanimously accepted that thyrocyte proliferation is synergistically activated by TSH and insulin/IGF-I. Moreover, it was recently suggested that p66Shc, which is an adaptor molecule of the IGF-I receptor, might play a critical role in this synergistic effect. In this study, we undertook to confirm the role and the mechanism underlying the regulation of p66Shc expression via TSH receptor in thyrocytes. We have found that p66Shc expression is elevated in proliferating human thyroid tissues, including adenomatous goiter, adenoma, Graves' disease, and thyroid cancer, but not in normal thyroid. Among growth factors, TSH increased p66Shc expression both in vivo and in vitro; however, IGF-I, epidermal growth factor, or insulin did not. TSH and Graves' Ig increased the p66Shc expression via the TSH receptor-G(s)-cAMP pathway. However, interestingly, IGF-I or epidermal growth factor increased the tyrosine phosphorylations of p66Shc, and this was enhanced by TSH pretreatment. A similar synergism was observed during the DNA synthesis. When we measured the p66Shc levels induced by individual Igs from 130 patients with Graves' disease, TSH receptor stimulating activity and goiter size showed a weak correlation. We conclude that the expression of p66Shc is regulated by signaling through the TSH receptor in proliferating thyroid cells and that p66Shc appears to be an important mediator of the synergistic effect between TSH and IGF-I with respect to thyrocyte proliferation. Moreover, we suggest that TSH potentiates the regulatory effect of IGF-I on thyrocyte growth, at least in part, by increasing the expression of p66Shc.